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result, the impurities contained in the 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows ^e word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is applied to the structure which forms the capacitative 
element for information storage of MIM structure (Metal-Insulator-Metal) in the interior of the hole 
(crevice) formed in the insulator layer, and its manufacture process about semiconductor integrated 
circuit equipment and its manufacture approach, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] DRAM has the capacitative element for information storage connected to 
MISFET for memory cell selection, and this MISFET at the serial. The sequential deposition of the 
silicon used as the tantalum oxide and the up electrode used as the silicon used as for example, a lower 
electrode and a capacity insulator layer is carried out, and it is formed in this capacitative element for 
information storage. 

[0003] in order [ moreover, ] for this capacitative element for information storage to attain detailed- 
ization of a component and to secure a certain amount of capacity — a hole deep in an insulator layer — 
forming — this hole — it is formed in inside. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when using silicon for a lower electrode, a silicon 
acid nitride is formed in the interface of silicon and tantalum oxide at the time of crystallization of the 
tantalum oxide formed in the upper layer, or heat treatment for the improvement of membraneous 
quality (the inside of an oxidizing atmosphere, 800 degrees C, 3 minutes). Therefore, although leakage 
current was low suppressed in order that tantalum oxide and this silicon acid nitride might contribute as 
a dielectric, a raise in a dielectric constant was difficult 

[0005] moreover — if the path of the hole with which the capacitative element for information storage is 
formed becomes still smaller with detailed-izing of a component ~ a hole — the silicon crystallized to 
the concave convex of a side attachment wall contacts, and it becomes impossible to form the upper 
film, such as tantalum oxide 

[0006] this invention persons are performing research and development about the lower electrode 
j(Z^' material which constitutes the capacitative element for information storage, and are considering 
* adoptionof a ruthen ium (Ru) as a lower electrode material for solving the above-mentioned problem. 

[0007] It istnought mat low dielectric constant film like an acid nitride is not generated, and this Ru can 

be thinly formed since it is a metal. 

[0008] However, as a result of this invention persons' examining Ru film as a lower electrode, 
generating of leakage current and defective continuity's etc. fault were seen. 

[0009] As a result of this invention persons' examining these wholeheartedly, the following causes were 
able to be considered about generating of leakage current. 

[0010] Ru film is formed by making it react with an oxidizer by using the organic compound of Ru as a 
raw material so that it may explain to a detail later on. For this reason, in Ru film, the organic substance 
and oxygen are incorporated in Ru film, and it is ****. Consequently, Ru film is lacking in 
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compactness, and has irregularity on the front face. 

[001 1] If capacity insulator layers, such as tantalum oxide film, are formed on such Ru film and it heat- 
treats for crystallization of tantalum oxide, and the improvement of membraneous quality, Ru film will 
be contracted and changed and will bring distortion to the upper tantalum oxide film. Consequently, it is 
thought that leakage current arises. 

[0012] Moreover, about defective continuity, the oxygen in Ru film is spread in the plug for connecting 
MISFET for memory cell selection, and Ru film (lower electrode of the capacitative element for 
information storage), and it is considered to be the cause that an oxide (insulating material) is formed in 
this plug front face. 

[0013] The purpose of this invention is to offer the technique which can form in the interior of a hole Ru 
film which constitutes the lower electrode of the capacitative element for information storage with a 
sufficient precision. 

[0014] Other purposes of this invention are by forming good Ru film to offer the technique in which 
improvement in the property of the capacity insulator layer formed in the upper layer, as a result 
improvement in the property of the capacitative element for information storage can be aimed at. 
[0015] The other purposes and the new description will become clear from description and the 
accompanying drawing of this specification along [ said ] this invention. 
[0016] 

[Means for Solving the Problem] It will be as follows if a typical thing is explained among invention 
indicated in this application. 1. The Manufacture Approach of Semiconductor Integrated Circuit 
Equipment of this Invention (a) The process which forms MISFET for memory cell selection in the main 
front face of a semi-conductor substrate, (b) The process which forms the plug electrically connected 
with the source of said MISFET for memory cell selection, and a drain field, (c) The process which 
forms the silicon oxide film on said plug, and the process which forms the hole which reaches to said 
plug front face into the (d) aforementioned silicon oxide film, (e) At the side attachment wall and pars ^ 
basilaris ossis occipitalis of said hole, it has deposit! on-of Ru film, the process which forms the cascade ' Q 



screen of Ru film by repeating a heat treatment pro cess, the process which forms a capacity insulator 
layer on the cascade screen of the (f) aforementioned Ru film, and the process which forms an up 
electrode on the (g) aforementioned capacity insulator layer. 2. Said heat treatment process includes heat 
treatment under a reducing atmosphere. 3. Moreover, the Manufacture Approach of Semiconductor 
, Integrated Circuit Equipment of this Invention (a) The process which forms MISFET for memory cell 
selection in the main front face of a semi-conductor substrate, (b) The process which forms the plug 
electrically connected with the source of said MISFET for memory cell selection, and a drain field, (c) * * 
The process which forms the silicon oxide film on said plug, and the process whicl^ forms the hole ^ g/ Lc 
/7 which reaches to said plug front face into the (d) aforementioned silicon oxide film,(e) The process 
^<j^=r^ which fonns^Ruiilinb v making the organic co mpounded oxidizer of Ru react to the side attachment 

wall and pars basilaris ossis occipitalis of said hole, (f) It has the process which heat- treats said R u film hj^^ W 

under a reducing atmosphere, the process which forms a capacity insulator layer on the (g) ~~~~~~~ ~ 

aforementioned Ru film, and the process which forms an up electrode on the (h) aforementioned 

capacity insulator layer. 4. Moreover, the Manufacture Approach of Semiconductor Integrated Circuit 

Equipment of this Invention (a) The process which forms MISFET for memory cell selection in the main 

front face of a semi-conductor substrate, (b) The process which forms the plug electrically connected 

with the source of said MISFET for memory cell selection, and a drain field, (c) The process which 

forms the silicon oxide film on said plug, and the process which forms the hole which reaches to said 

plug front face into the (d) aforementioned silicon oxide film, (e) The process which forms Ru film by 

making the organic compound and oxidizer of Ru react to the side attachment wall and pars basilaris 

ossis occipitalis of said hole, (f) It has the process which performs 1st heat treatment under a reducing 

atmosphere, and 2nd heat treatment under a non-oxidizing atmosphere to said Ru film, the process 

which forms a capacity insulator layer on the (g) aforementioned Ru film, and the process which forms 

an up electrode on the (h) aforementioned capacity insulator layer. 5. MISFET for Memory Cell 

Selection by Which Semiconductor Integrated Circuit Equipment of this Invention was Formed in Main 
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Front Face of (a) Semi-conductor Substrate, (b) The plug electrically connected with the source of said 
MISFET for memory cell selection, and a drain field, (c) The silicon oxide film formed on said plug, 
and the hole the depth of whose of a hole it is the hole which is formed into the (d) aforementioned 
silicon oxide film, and extends to said plug front face, and is 5 or more times of the minor axis, (e) It is 
the lower electrode formed in the aforementioned hole, and has the capacitative element for information 
storage which consists of the lower electrode which consists of a cascade screen of Ru film, a capacity 
insulator layer formed in the upper part of this lower electrode, and an up electrode formed in this 
capacity insulator layer upper part. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail based on a drawing. In addition, in the complete diagram for explaining the gestalt of operation, 
the same sign is given to the member which has the same function, and explanation of the repeat is 
omitted. 

[0018] (Gestalt 1 of operation) The manufacture approach of DRAM of this operation gestalt is hereafter 
explained in order of a process using drawing 1 - drawing 18 . 

[0019] First, isolation 2 is formed in the component isolation region of the principal plane of the semi- 
conductor substrate (wafer) 1 which consists of single crystal silicon of p mold as shown in drawing 1 . 
Moreover, the active region (L) of the shape of a long and slender island which had the perimeter 
surrounded by the isolation 2 as shown in drawing 2 is formed in coincidence by forming this isolation 
2. Two MISFETQs(es) for memory cell selection which share one side of the source and a drain are 
formed in each of these active regions (L) at a time. 

[0020] The above-mentioned isolation 2 etches the front face of the semi-conductor substrate 1, forms a 

slot with a depth of about 300-400nm, and forms the thin silicon oxide fi lm in the interior of this slot . 

then, the semi-conductor substrate 1 top including theTHefiorofthis slot — CVD (Chemical Vapor 
Deposition) - the silicon oxide film 4 after depositing the silicon oxide film 4 (about 600nm of 
thickness) in law — chemical machinery polish (Chemical Mechanical Polishing;CMP) - it forms by 
carrying out the polish back by law. 

[0021] next, the thing done to the semi-conductor substrate 1 for the ion implantation of the B (boron) - 
p mold ~ a well 3 — forming - continuing p mold — oxidizing the semi-conductor substrate 1 
thermally, after washing the front face of a well 3 by the penetrant remover of HF (fluoric acid) system - 
- p mold - gate dielectric film 5 of about 6nm of thickness is formed in the front face of a well 3 (active 
region L). 

[0022] Next, as shown in drawing 3 , the gate electrode 6 is formed in the upper part of gate dielectric 
film 5. The gate electrode 6 For example, n mold poly crystalline silicon film which doped P (Lynn) etc. 
in the upper part of gate dielectric film 5 (about 70nm of thickness), The barrier metal film which 
consists of WN (nitriding tungsten) or TiN (titanium nitride) (5nm - about lOnm of thickness), After 
carrying out the sequential deposition of W film (about lOOnm of thickness), and the silicon nitride film 
7 (about 150nm of thickness), it forms by using the photoresist film as a mask and carrying out dry 
etching of these film. The polycrystalline silicon film and a silicon nitride film 7 are deposited with a 
CVD method, and deposit the barrier metal film and W film by the sputtering method. The gate 
electrode 6 functions as a word line (WL). Subsequently, sentiment hide REGEN oxidation is performed 
and thin silicon oxide is formed in the side attachment wall of n mold polycrystalline silicon film which 
constitutes the gate electrode 6. According to this sentiment hide REGEN oxidation, an oxide film can 
be alternatively formed only on silicon. 

[0023] next, p mold - a well 3 ~ As (arsenic) or P (Lynn) - ion implantation - carrying out - p mold 
of the both sides of the gate electrode 6 - the n-type-semiconductor field 8 (the source, drain) is formed 
in a well 3. According to the process so far, MISFETQs for memory cell selection carries out 
abbreviation completion. 

[0024] Next, as shown in drawing 4 , a silicon nitride film 9 (50nm of thickness) and the silicon oxide 
film 10 (about 600nm of thickness) are deposited with a CVD method on the semi-conductor substrate 
1. Then, after carrying out flattening of the front face of the silicon oxide film 10 by the chemical 
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machinery grinding method, contact holes 1 1 and 12 are formed in the upper part of the n-type- 
semi conductor field 8 (the source, drain) of MISFETQs for memory cell selection by using the i ? 

photoresist film (not shown) as a mask and carrying out dry etching gf the silicon oxide film 10 and the viL- 
silicoiuaitride film 9. The selection ratio to a silicon nitride film performs etching of the silicon oxide 
Tilm 10 on large conditions, and the etch selectivity to silicon or the silicon oxide film performs etching 
of a silicon nitride film 9 on large conditions. Thereby, contact holes 1 1 and 12 are formed by self align 
(self aryne) to the gate electrode 6 (word line). 

[0025] Next, a plug 13 is formed in the interior of contact holes 1 1 and 12 as shown in drawing 5 . In 
order to form a plug 13, after embedding this n mold polycrystalline silicon film to the interior of 
contact holes 1 1 and 12 by depositing on the upper part of the silicon oxide film 10 n mold 
polycrystalline silicon film which doped P with a CVD method, n mold polycrystalline silicon film of 
the exterior of contact holes 1 1 and 12 is removed by the chemical machinery grinding method (or 
etchback). 

[0026] Next, after depositing the silicon oxide film 14 (about 150nm of thickness) on the upper part of 
the silicon oxide film 10 with a CVD method, a through hole 15 is formed by using the photoresist film 
(not shown) as a mask and carrying out dry etching of the silicon oxide film 14 of the upper part of a 
contact hole 11. 

[0027] Next, a plug 16 is formed in the interior of a through hole 15. In order to form a plug 16, after 
embedding these film to the interior of a through hole 15 by depositing the barrier metal film which 
consists of a cascade screen of Ti film and the TiN film and depositing W film on the upper part of the 
barrier metal film a CVD method continuously by the sputtering method, these film of the exterior of a 
through hole 15 is removed by the chemical machinery grinding method in the upper part of the silicon 
oxide film 14. The n-type-semi conductor field 8 (the source, drain) of MISFETQs for memory cell 
selection and the bit line BL mentioned later are connected through these plugs 16 and 13. 
[0028] Next, a bit line BL is formed on the silicon oxide film 14 and a plug 16. After depositing the TiN 
film (not shown [ about lOnm of thickness ]) and depositing W film (about 50nm of thickness) on the 
upper part of the TiN film a CVD method continuously by the sputtering method in the upper part of the 
silicon oxide film 14 in order to form a bit line BL for example, the photoresist film (not shown) is used 
as a mask and dry etching of these film is carried out. 

[0029] Next, as shown in drawing 6 , flattening of the front face is continuously carried out silicon oxide 
film 17 (about 300nm of thickness) deposition and carried out to the upper part of a bit line BL by the 
chemical machinery grinding method a CVD method. Next, a through hole 19 is formed in the upper 
part of the contact hole 12 where the plug 13 was embedded by depositing a silicon nitride film 18 
(about 50nm of thickness) and carrying out dry etching of a silicon nitride film 18 and the silicon oxide 
film 17 continuously with a CVD method in the upper part of the silicon oxide film 17. 
[0030] A through hole 19 is formed so that the path may become smaller than the path of the contact 
hole 12 of the lower part. After carrying out dry etching of the polycrystalline silicon film 20 of the field 
which specifically deposits the polycrystalline silicon film 20 and forms a through hole 19 in the upper 
part of a silicon nitride film 18 continuously with a CVD method and forming a hole, the polycrystalline 
silicon film (not shown) is further deposited on the upper part of the polycrystalline silicon film 20. 
Next, by carrying out anisotropic etching of the polycrystalline silicon film of the upper part of the 
polycrystalline silicon film 20, the polycrystalline silicon film 20 and the sidewall spacer 21 are 
continuously formed the sidewall spacer 21 and used for a hard surface mask blank on the side 
attachment wall of a hole, and dry etching of the silicon nitride film 18 and the silicon oxide film 17 of a 
hole at the bottom is carried out. 

[003 1] Next, after removing the polycrystalline silicon film 20 and the sidewall spacer 21 by dry 
etching, a plug 22 is formed in the interior of a through hole 19 as shown in drawing 7 . In order to form 
a plug 22, after embedding n mold polycrystalline silicon film to the interior of a through hole 19 by 
depositing on the upper part of a silicon nitride film 18 first n mold polycrystalline silicon film which 
doped P with a CVD method, n mold polycrystalline silicon film of the exterior of a through hole 19 is 
removed by the chemical machinery grinding method (or etchback). 
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[0032] Then, the capacitative element C for information storage constituted with the up electrode 33 
which consists of the capacitor insulator layer (capacity insulator layer), and W film / Ru film which 
consists of lower electrode 3 OA which consists of Ru film, and tantalum oxide film 32 is formed on a 
plug 22. 

[0033] The process in eye formation of this capacitative element C for information storage is explained 
to a detail, referring to drawing 8 - drawing 18 . These drawings are drawings which expressed typically 
the formation schedule field of the capacitative element C for information storage on a plug 22. 
[0034] As shown in drawing 8 , the barrier layer 23 is formed in the front face of a plug 22. In order to 
form the barrier layer 23, the tooth space which embeds the barrier layer 23 in the upper part of a plug 

22 is first secured by retreating the front face of a plug 22 caudad rather than the front face of a silicon 
nitride film 18 by etching. Next, after embedding the tantalum nitride film in said tooth space of the 
upper part of a plug 22 by depositing the tantalum nitride film on the upper part of a silicon nitride film 
18 by the sputtering method, the tantalum nitride film of the tooth-space exterior is removed by the 
chemical machinery grinding method (or etchback). In addition, after embedding n mold polycrystalline 
silicon film to the interior of a through hole 19 by depositing n mold polycrystalline silicon film which 
doped P with a CVD method at the time of formation of a plug 22, i.e., the upper part of a silicon nitride 
film 18, In case n mold polycrystalline silicon film of the exterior of a through hole 19 is removed by the 
chemical machinery grinding method (or etchback), said tooth space may be secured by carrying out 
exaggerated polish (over etching) of the n mold polycrystalline silicon film inside a through hole 19. 
Moreover, it is good also considering the barrier layer 23 as TiN film. Moreover, metal silicide may be 
formed in the interface of the barrier layer 23 and a plug 22. Reduction of contact resistance can be 
aimed at by this metal silicide. This metal silicide is formed as follows, for example. First, metal silicide 
is formed in plug 22 front face by forming and heat-treating metal membranes, such as Ti film, in said 
tooth space before deposition of tantalum nitride. Subsequently, an unreacted metal membrane is 
removed and the barrier layer 23 which consists of tantalum nitride film is formed on metal silicide. 
[0035] Subsequently, as shown in drawing 9 , the silicon oxide film 24 is deposited on the barrier layer 

23 and a silicon nitride film 18. The lower electrode of the capacitative element C for information 
storage is formed in the interior of the hole (crevice) formed in this silicon oxide film 24. In order to 
enlarge surface area of a lower electrode and to increase the amount of stored charge, it is thick (about 
0.8 micrometers) and it necessary to deposit the silicon oxide film 24. The silicon oxide film 24 is 
deposited by the plasma-CVD method which used oxygen and a tetra-ethoxy silane (TEOS) for source 
gas, and carries out flattening of the front face by the chemical machinery grinding method after that if 
needed. 

[0036] Next, the hard surface mask blank 26 which consists of tungsten film is formed in the upper part 
of the silicon oxide film 24. In addition, it is also possible to use metals other than a tungsten for this 
' hard surface mask blank 26. 
[0037] Subsequently, as shown in drawing 10 , the photoresist film (not shown) is formed on a hard 
surface mask blank 26, and dry etching of the hard surface mask blank 26 is carried out for this 
photoresist film to a mask. Then, the d eep hole (crevice) 27 is formed by carrying out dry etching of the 
silicon oxide film 24 and the silicon nitride film 1 8 for a hard surface mask blank 26 to a mask. The ~ 
front face of the barrier layer 23 in a through hole 19 is exposed to the base of the deep hole (crevice) 
27. 

[0038] Next, after the solution containing hydrogen peroxide solution removes the hard surface mask 
blank 26 which remained in the upper part of the silicon oxide film 24, as shown in drawing 1 1 , the 
tantalum oxide film 28 (about 5nm of thickness) is deposited on the upper part of the silicon oxide film 
24, and the interior of a hole 27 with a CVD method. This tantalum oxide film 28 can be formed in 400 
degrees C - 450 degrees C by making Ta (OC2H5)5 and 02 into material gas. Since it excels in the 
adhesive property with the silicon oxide film 24 which is a substrate, and the Ru film 30 mentioned 
later, this tantalum oxide film 28 is used as a glue line. 

[0039] Subsequently, the tantalum oxide film 28 which exists in the silicon oxide film 24 upper part and 
the pars basilaris ossis occipitalis of a hole 27 is removed, and the tantalum oxide film 28 is made to 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/27/05 



JP,2002- 124649, A [DETAILED DESCRIPTION] 



Page 6 of 14 



remain only on the side attachment wall of a hole 27 by etching the tantalum oxide film 28 in different 
**, as shown in drawing 12 . In addition, the tantalum nitride film may be used as the above-mentioned 
glue line. Since tantalum nitride has conductivity when this tantalum nitride film 29 is used as a glue 
line, it is not necessary to remove the tantalum nitride film which exists in the pars basilaris ossis 
occipitalis of a hole 27. Drawing 13 shows the case where the tantalum nitride film 29 (about 5nm of 
thickness) is deposited on the upper part of the silicon oxide film 24, and the interior of a hole 27. After 
it deposits the tantalum oxide film 28 (about 5nm of thickness) with a CVD method, this tantalum 
nitride film 29 is 700 degrees C under NH3 ambient atmosphere, performs heat treatment for 3 minutes, 
and forms it by changing tantalum oxide into tantalum nitride. Subsequent processes are also the same 
as when the tantalum oxide film 28 is used as a glue line, although they explain the case where this 
tantalum nitride film 29 is used as a glue line. /? 

[0040] Next, as shown in drawing 14 , the Ru film 30 (about 30nm of thickness) is deposited on the vJ*-*^ 

upper part of the tantalum nitride film 29 with a CVD method. If thin Ru film is formed by the spatter 
before deposition of Ru film by this CVD method, the film formed of the spatter serves as a seed, and 
the Ru film 30 by the CVD method can be formed efficiently. This Ru film 30 evaporates the organic 
compound solution of Ru, such as a tetrahydrofuran solution of an ethylcyclopentadienyl ruthenium 
(Ru2 (C2H5C5H4)), and forms membranes by making it react with 02. 

[0041] Subsequently, 600 degrees C and heat treatment for 3 minutes are performed in reducing 
atmospheres, such as NH3 ambient atmosphere. Subsequently, heat treatment for 2 minutes is performed 
at 750 degrees C in non-oxidizing atmospheres, such as N2 ambient atmosphere. 
[0042] Thus, in the gestalt of this operation, since it heat-treated in the reducing atmosphere, oxygen and 
organic impurities which were incorporated in Ru film at the time of membrane formation of Ru film 
can be removed. Moreover, after heat-treating in the inside of a reducing atmosphere, since it heat- 
treated in the further hot non-oxidizing atmosphere, eburnation of Ru film can be performed. 
[0043] Subsequently, after applying the photoresist film (not shown) on the Ru film 30 and performing 
complete exposure, the photoresist film (not shown) is made to remain in a hole 27 by developing 
negatives. This photoresist film is used as a protective coat which prevents removing the Ru film 30 J k 

inside a hole 27 (a side attachment wall and base), in case dry etching removes the unnecessary Ru film jLz-ff^- 
30 of the upper part of the silicon oxide film 24 at the following process. Subsequently, lower electrode 
30A is formed by removing [ this photoresist film ] the Ru film 30b and 30d on the silicon oxide film 24 
for dry etching by ****** on a mask. Subsequently, the photoresist film in a hole 27 is removed 
(drawing 15). 

[0044] Next, as shown in drawing 16 , tantalum oxide film 32a used as a capacitor insulator layer is * — ^ 
deposited on the interior of a hole 27 in which lower electrode 3 OA was formed, and the silicon oxide 
film 24. Depositing tantalum oxide film 32a with the CVD method which used a pentaethoxy tantalum 
(Ta (OC2H5)5) and oxygen as the raw material, membrane formation temperature is 420 degrees C. 
Moreover, the thickness may be about 5nm. Then, 700 degrees C and heat treatment for 2 minutes are 
performed in a non-oxidizing atmosphere, and tantalum oxide is crystallized. 

[0045] Next, as shown in drawing 17 , tantalum oxide film 32b is further deposited on tantalum oxide 
film 32a. This tantalum oxide film 32b is also deposited on the same conditions as tantalum oxide film 
32a, and that thickness may be about lOnm. Here, since tantalum oxide film 32a which is the substrate 
has already crystallized and it is crystallizing at the time of membrane formation by the CVD method, 
tantalum oxide film 32b can omit heat treatment for crystallization. 

[0046] Next, reduction of the leakage current of tantalum oxide is aimed at by heat-treating the tantalum ^ 
oxide film 32a and 32b for 1 minute in about 550-degree C oxidizing atmosphere. ^7' 
[0047] Next, as shown in drawing 18 , the up electrode 33 is formed in the upper part of tantalum oxide ^ i 
film 32b. The up electrode 33 is formed by depositing Ru film 33a (about 70nm of thickness), and W ijj&efak, 
film 33b (about lOOnm of thickness) on the upper part of for example, tantalum oxide film 32b with a 
CVD method. W film 33b is used in order to reduce contact resistance with the up electrode 33 and the 
upper wiring. In addition, between Ru film 33a and W film 33b, in order to prevent the resistance 
increase by diffusion of the gas (oxygen and hydrogen) from a capacitor insulator layer (tantalum oxide 



http ://www4.ipdl .ncipi . go.j p/cgi-bin/tran_web_cgi_ejj e 7/27/05 



JP,2002-124649,A [CLAIMS] Page 1 of 2 



♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] (a) The process which forms MISFET for memory cell selection in the main front face of a 
semi-conductor substrate, (b) The process which forms the plug electrically connected with the source of 
said MISFET for memory cell selection, and a drain field, (c) The process which forms the silicon oxide 
film on said plug, and the process which forms the hole which reaches to said plug front face into the (d) 
aforementioned silicon oxide film, (e) The process which forms the cascade screen of Ru film deposition 
of Ru film, and by repeating a heat treatment process at the side attachment wall and pars basilaris ossis 
occipitalis of said hole, (f) The manufacture approach of the semiconductor integrated circuit equipment 
characterized by having the process which forms a capacity insulator layer on the cascade screen of said 
Ru film, and the process which forms an up electrode on the (g) aforementioned capacity insulator layer. 

[Claim 2] Said heat treatment process is the manufacture approach of the semiconductor integrated 
circuit equipment according to claim 1 characterized by including heat treatment under a reducing 
atmosphere. 

[Claim 3] (a) The process which forms MISFET for memory cell selection in the main front face of a 
semi-conductor substrate, (b) The process which forms the plug electrically connected with the source of 
said MISFET for memory cell selection, and a drain field, (c) The process which forms the silicon oxide 
film on said plug, and the process which forms the hole which reaches to said plug front face into the (d) 
aforementioned silicon oxide film, (e) The process which forms Ru film by making the organic 
compound and oxidizer of Ru react to the side attachment wall and pars basilaris ossis occipitalis of said 
hole, (f) The manufacture approach of the semiconductor integrated circuit equipment characterized by 
having the process which heat-treats said Ru film under a reducing atmosphere, the process which forms 
a capacity insulator layer on the (g) aforementioned Ru film, and the process which forms an up 
electrode on the (h) aforementioned capacity insulator layer. 

[Claim 4] (a) The process which forms MISFET for memory cell selection in the main front face of a 
semi-conductor substrate, (b) The process which forms the plug electrically connected with the source of 
said MISFET for memory cell selection, and a drain field, (c) The process which forms the silicon oxide 
film on said plug, and the process which forms the hole which reaches to said plug front face into the (d) 
aforementioned silicon oxide film, (e) The process which forms Ru film by making the organic 
compound and oxidizer of Ru react to the side attachment wall and pars basilaris ossis occipitalis of said 
hole, (f) The process which performs 1st heat treatment under a reducing atmosphere, and 2nd heat 
treatment under a non-oxidizing atmosphere to said Ru film, (g) The manufacture approach of the 
semiconductor integrated circuit equipment characterized by having the process which forms a capacity 
insulator layer on said Ru film, and the process which forms an up electrode on the (h) aforementioned 
capacity insulator layer. 

[Claim 5] (a) MISFET for memory cell selection formed in the main front face of a semi-conductor 
substrate,, (b) The plug electrically connected with the source of said MISFET for memory cell selection, 
and a drain field, (c) The silicon oxide film formed on said plug, and the hole the depth of whose of a 
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hole it is the hole which is formed into the (d) aforementioned silicon oxide film, and extends to said 
plug front face, and is 5 or more times of the minor axis, (e) The lower electrode which consists of a 
cascade screen of Ru film which is the lower electrode formed in the aforementioned hole, and was 
formed with the CVD method, Semiconductor integrated circuit equipment characterized by having the 
capacitative element for information storage which consists of a capacity insulator layer formed in the 
upper part of this lower electrode, and an up electrode formed in this capacity insulator layer upper part. 



[Translation done] 
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